INTRODUCTION
Current concepts on resin bonding to dentin, the hybridization of the resin and demineralized dentin play very important roles in high bond strength1-3). Infiltration of the resin monomer to the dentin substrate without damaging the collagen matrix, and complete resin infiltration to the exposed collagen are necessary1-3). For the resin to adhere to tooth substrates clinically, two major factors contribute to damaging collagen; acid attack during pre-treatment, and heat attack when preparing the cavity. The prevention and/or recovery of acid-damaged dentin has been widely discussed. Since the first proposition of the formation of hybridized dentin for resin bonding by Nakabayashi et al. in 19824) , various adhesive monomers or preconditioners have been evaluated for wellness hybridization for resin bonding to dentin. Ferric chloride included in an aqueous solution of 10% citric acid (10-3) is known to achieve a higher bond strength than that without ferric chloride5). The priming effect of 2-hydroxyethyl methacrylate (HEMA) for resin bonding was also reported6-9). HEMA affects the re-expansion of the demineralized collagen matrix or RESIN BONDING TO HEATED DENTIN depresses the surface tension thereby permitting monomer penetration7,8). On the other hand, the recovery of heat-damaged dentin has seldom been discussed.
Mizunuma reported that the bond strength of heated/10-3 treated dentin was significantly lower than that of unheated/10-3 treated dentin, and concluded that the ferric chloride contained in citric acid conditioner was not affect by heated dentin10). However, a comparison of with and without ferric chloride in the citric acid is necessary to clarify the effect of ferric chloride for heated dentin.
Furthermore, the effect of HEMA for bonding to heated dentin has not been reported.
The purpose of this study was to investigate the bond strength characteristics of 4-META/MMA-TBB resin to heated and unheated dentin. The null hypotheses tested were that there is no significant difference in the bond strength between 1) heated and unheated dentin, 2) with and without ferric chloride contained in citric acid conditioner and 3) with and without HEMA priming for heated dentin.
MATERIALS AND METHODS
Schematic illustrations of specimen preparations and tensile bond testing are shown in Fig. 1A . Thirty-two extracted bovine teeth, frozen to maintain freshness, were defrosted and cut at the cervix.
The coronal sides of the cut surfaces were sequentially abraded under a stream of water with SiC paper from 180-up to 600-grit to prepare Fig. 2A SEM micrograph of the fractured dentin-side surface of a bonded specimen (Group 1a; 13.1MPa).
Most of the surface shows a failure at the top of the hybrid layer (HL). Arrow: Scratches of SiC paper. Adhesive failure between resin and dentin is partially shown (arrowhead). Fig. 2B SEM micrograph of the fractured dentin-side surface of a bonded specimen (Group 1b; 31.0MPa).
Cohesive failure in cured resin (R) was entirely observed. Fig. 2C SEM micrograph of the fractured dentin-side surface of a bonded specimen (Group 1c; 23.9MPa).
Both cohesive failure in resin (R) and failure in demineralized dentin (DD) are mixed. Fig. 2D SEM micrograph of the fractured dentin-side surface of a bonded specimen (Group 2a; 0.9MPa).
Adhesive failure between resin and dentin (A) is shown. Fig. 2E SEM micrograph of the fractured dentin-side surface of a bonded specimen (Group 2b; 23.8MPa).
Most of the surface shows cohesive failure in the resin (R). However, partial adhesive failure is shown (arrow). Fig. 2F SEM micrograph of the fractured dentin-side surface of a bonded specimen (Group 2c; 4.4MPa).
Adhesive failure between resin and dentin (A) is shown, and is similar to Fig. 2D . 
CONCLUSIONS
In this study, we investigated the bond strength characteristics of heated dentin, and concluded the following; 1. The influence of heat to dentin decreased the bond strength without HEMA priming, however the HEMA priming after acid conditioning recovered the bond strength. 2. Ferric chloride contained in citric acid conditioner was less effective for heated dentin. 
